Atomistic calculations were employed in order to calculate the interaction energy of an edge dislocation with different point defects. The bias factor was calculated by applying a finite element method on the interaction energy landscapes obtained from the atomistic calculations. A comparison of the calculated bias factor with a model based on elasticity theory reveals around 30% discrepancy under conditions representative for electron irradiation at 600
Introduction 1
Austenitic steels are used in nuclear reactors as structural materials since 2 they have excellent mechanical properties. Swelling under irradiation, how-3 Email addresses: zhongwen@kth.se (Zhongwen Chang), polsson@kth.se (Pär Olsson) for computational modeling of irradiation induced swelling. In addition, the 27 stacking-fault energy (SFE) plays an important role for dislocation proper-28 ties. Copper has an SFE rather close to that of austenitic steels, while the 29 SFE of nickel is much higher.
30
One of the most popular models used for studies of dimensional changes 31 due to irradiation, is the standard rate theory (SRT) [? ? ? ] . It is formulated 32 within the framework of the mean field type chemical reaction rate theory.
33
In this model, irradiation damage produces only Frenkel pairs and they are to the dislocation bias [? ] . For simplicity, the void bias is neglected in 39 the standard rate theory model [? ] , which implies that the dislocation bias 40 becomes the only driving force for micro structure evolution in the model.
41
The swelling rate at steady state depends on density and size of voids and 42 on dislocation bias.
43
The description of defect production in this model is accurate only for 44 the case when the energy of the injected particles is close to the displace-45 ment threshold [? ] . Neutron irradiation generates recoils with much higher 46 energy hence it induces clusters of point defects formed directly in cascades. 
where
with φ the irradiation dose in dpa, 
105
The distortions caused by the formation of defects in crystal structure due to diffusion and to the stress field interaction can be described by Fick's 109 law including a drift term:
where E is the interaction energy of dislocations with point defects.
111
In order to solve this equation, it is most convenient to reformulate it as:
where Ψ = DCe βE(r,θ) .
113
With the steady state condition J = 0, Eq.2 is reduced to the form:
The assumption is that at the dislocation core, all point defects are ab- interaction with the dislocation and J 0 is the flux excluding the interaction.
126
The effect of the FEM geometry on the sink strengths and the bias factor 127 was investigated using different inner absorption radii r 0 . 
in polar coordinates (r, θ). µ is the shear modulus, ν is Poisson's ratio, b is 142 the Burgers vector, and, ∆ is the dilatation volume of the PD.
143
To obtain the atomistic interaction, a model treating a periodic array of Fig.4 process.
227
To assess to which extent the superposition of the analytical interac- the outer boundary is negligible is not valid for high dislocation densities.
235
The FEM approach overestimates the B d by 1% for densities lower than 10 those cases were sufficiently small for the dislocation bias model to be valid.
280
In 
